The optimization of scientic instruments is crucially important to increase the quality of measurements. A major challenge for the development of these experimental tools is the precise determination of focal parameters. Therefore, usage of an innovative technique that meets our requirements is desirable. Among intelligent algorithms, articial neural network (ANN) has an advantage of obtaining the optical parameters data with high accuracy. One of the most popular geometries used in electrostatic optical devices is geometry with cylinder lenses. In this study, the articial neural network is applied for the rst time to the subject of the magnication parameters of threeelement electrostatic cylinder lenses for a wide range of values of the applied voltages. ANN-based optimization has been performed using Matlab/Simulink, and the performance analysis has also been conducted. High-performance results have been achieved using ANN approach. The commercial simulation package SIMION software is used as a data source for articial neural network results. This approach provides new perspectives for the eective solution for the problems related to electrostatic lenses with dierent geometries.
Introduction
Today's intelligent control systems have drawn a signicant interest in many elds of physics. Surveys of these intelligent systems have been conducted in nuclear physics [13] , mathematical physics [4] , medical physics [5] and optical physics [6] . In addition, intelligent systems can be applied to electrostatic lenses. A charged particle beam focused with the aid of electrostatic lenses is has important applications in many experimental designs.
Therefore, the optimum lens designs have been extensively studied theoretically using computer-based techniques [79] . As in most areas, applications of intelligent systems to optimize the lens design have gained popularity in recent years [1012] . The aim of this investigation is to nd the focusing condition of electrostatic lenses by using articial neural networks (ANNs). In this study, the articial neural network is employed for the rst time to obtain electron optical parameters of three-element cylindrical lenses. The articial neural network algorithm requires a set of known input-output parameters, used to train and test the neural network. The electron ray-tracing simulation package SIMION software is used as a data source for the neural network. It is also employed for validation of network results [13] . This study focuses on the three-element 
Materials and method
The focal parameters of a lens system are basically described with the rst and second focal points (F 1 and F 2 ), the object distance (P ), and image distance (Q). At xed [14] , the boundary element (BEM) [15] , the nite element method [16] , the nite (1317) A.H. Isik dierence method [17] . These methods have been used to solve Laplace equation. In all of the above methods, the SIMION program uses the nite-dierence method by means of the nine-point relaxation techniques [13] . In present work, the feed-forward articial neural network is trained and tested using the SIMION data. The owchart of classication of optical parameters using ANN is shown in Fig. 3 . Firstly, the feature selection is performed within various input and output values. Table I .
In 2-10-2 architecture, all unknown samples are classi- 
